Metabolic enzyme induction by HepG2 cells exposed to oxygenated and nonoxygenated polycyclic aromatic hydrocarbons.
Oxygenated polycyclic aromatic hydrocarbons (oxy-PAHs) such as polycyclic aromatic quinones and polycyclic aromatic ketones as well as polycyclic aromatic hydrocarbons (PAHs) are abundant in the atmospheric environment. In this study, mRNA induction of six metabolic enzymes including P4501A1, 1A2, and 1B1, aldo-keto reductase 1C1 (AKR1C1), NAD(P)H-dependent quinone oxidoreductase 1 (NQO1), and glutathione S-transferase M1 (GSTM1) were examined in detail in human hepatoma (HepG2) cells exposed to environmentally relevant 13 PAHs and seven oxy-PAHs. Most PAHs such as benzo[a]pyrene (B[a]P) showed significant induction of P4501A1 and 1A2 mRNA, while induction by oxy-PAHs such as 5,12-naphthacenequinone (NCQ) and 11H-benzo[b]fluoren-11-one (B[b]FO) occurred less strongly. AKR1C1 mRNA was significantly induced by oxy-PAHs, 11H-benzo[a]fluoren-11-one (B[a]FO), NCQ, cyclopenta[cd]pyren-3(4H)-one (CPPO), and B[b]FO and also by P450s-inducing PAHs such as B[a]P, benzo[k]fluoranthene (B[k]FA), and dibenz[a,h]anthracene (DB[a,h]A). Both chemical-dependent and time-dependent induction patterns of NQO1 mRNA were of the mixed types of P4501A1 and AKR1C1. The tendency for the decrease of GSTM1 mRNA was observed when exposed to PAHs B[a]P and B[k]FA.